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FIG. 5
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MECHANICAL WHEELS FOR GAML
MACHINES

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 13/969,290, entitled “IMPROVED MECHANI-

CAL WHEELS FOR GAME MACHINES,” filed on Aug. 16,
2013, which1s hereby incorporated by reference in its entirety
and for all purposes.

FIELD OF THE INVENTION

This application relates to gaming devices, and more par-
ticularly to improved mechanical wheel devices for use on
wagering game machines that enhance the player experience

without creating excessive amounts of electromagnetic emis-
S101S.

BACKGROUND

Electronic Gaming Machines (“EGMs”), otherwise known
as slot machines, constitute the most profitable form of gam-
bling 1n casinos today. EGMs are a combination of special-
1zed hardware and software which present a wagering game
of chance to a player. Typical EGM hardware includes a bill
acceptor for receiving money, a button panel for receiving
player input, a display device for presenting the game, a credit
meter for displaying to the player an amount of money or
credits available for wagering, a ticket printer for dispensing
money vouchers, and a master game controller for interacting,
with the other hardware components and executing EGM
software. Typical EGM software includes system firmware,
an operating system and game soitware for controlling the
outcome and presentation of the game to the player.

The early EGM’s were all physical reel slot machines.
When the player activated the game, the EGM soltware ran-
domly picked a particular game outcome out of several thou-
sand possibilities. The software then instructed the game
controller to activate stepper motors connected to each reel, 1n
a coordinated manner, to cause the reels to spin and then stop
one at a time (simulating the much older mechanical slot
machines) so that symbols on the reels lined up, or were
intentionally misaligned, on one or more paylines, 1n accor-
dance with the selected game outcome. The credit meter was
then credited by an amount corresponding to the game out-
come minus the amount wagered. Later EGM’s utilized a
video display to display the game and related information to
the player. These so called video EGM’s gave EGM manu-
facturers more freedom to create new and enticing types of
wager games.

One of the hallmarks of good wagering game design 1s the
creation of suspense and anticipation for a big win to keep the
player interested 1n continued play of the game. A common
technique for accomplishing the creation of such suspense
and anticipation 1s through the use of a bonus game. The
non-bonus aspect of the game 1s referred to as the base game
to differentiate 1t from the bonus game. Typically, the EGM 1s
programmed such that there 1s a small random chance that the
bonus game will be entered 1nto upon each play of the base
game. To create an optimal amount of anticipation for the
bonus game, the bonus game should: occur infrequently
enough to make its occurrence a special occasion; occur
frequently enough to encourage the player to continue play-
ing the base game 1n anticipation of the playing the bonus
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game; and provide the player the perception that a big win 1s
possible every time the EGM enters into the bonus game.

A variety of different types of bonus games have been
implemented on EGMs with varying degrees of commercial
success. One of the more popular types of EGM bonus games
has historically been wheel-based bonus games. A wheel-
based bonus game 1s typically configured as a top box con-
taining a mechanical wheel that 1s mounted on top of a physi-
cal or virtual reel EGM. Such wheels are typically divided
into multiple equally-sized varicolored segments each having
printed numbers thereon indicating a base number of credits
to be won 1f the segment 1s indicated as the winning segment.
Forward facing posts are positioned on lines that separate the
segments at the periphery of the wheel. A spring loaded
indicator 1s mounted on the top box slightly in the path of
rotation of the posts such that the indicator temporarily pivots
then releases as each post passes by the indicator. When the
wheel stops spinning, the winning segment 1s the segment
whose posts are aligned on either side of the indicator.

The wheel-based bonus game 1s typically commenced
upon a special symbol or symbol combination appearing in
the base reel game. Upon commencement, the EGM proces-
sor sends information to a wheel controller indicating which
segment corresponds to a determined bonus game outcome.
In response, the wheel controller sends signals to a stepper
motor connected to the wheel to cause the wheel to spin and
then stop such that the winning segment 1s aligned with the
indicator. The award amounts printed on each segment are
staggered somewhat between high and low value to prolong
as long as possible the player’s optimism that the winning
segment will be a high valued segment. Additionally, the
prvoting indicator makes a hypnotic ratcheting sound as each
post passes the indicator, thus adding to the sense of suspense
when the wheel 1s spun.

In an effort to build upon the success of standard wheel-
based bonus games, several variations of the standard bonus
wheel have been implemented or proposed. Many of these
variations 1nvolve some combination of a display device and
a mechanical reel. Incorporating a display device onto a spin-
ning mechanical reel typically requires that power and data
communications be routed to the display device through one
or more slip rings. One of the drawbacks to using slip rings to
conduct data communications or power 1s that such rings
produce undesirable amounts of electromagnetic (“EM™)
emissions. Generally, the more power lines or data commu-
nication lines that a slip ring or multiple slip rings conduct,
the more EM emissions such ring or rings produce. EGM
manufacturers are required by the FCC to keep the EM emis-
s1ons from each EGM within certain tolerances to reduce the
elfects of electromagnetic interterence (EMI) on other elec-
tronic devices. Designing combination display and mechani-
cal wheel bonus games that do not exceed the mandated EM
limits has proven challenging for EGM manutfacturers. New
and exciting wheel-based games are needed that do not
increase the overall EM emissions from the EGM.

These and other considerations have led to the evolution of
the present invention.

SUMMARY

The present invention in the disclosed embodiments pro-
vides for new and exciting wheel-based bonus games having
a minimal amount of EM radiation. The wheels of the various
embodiments create anticipation and excitement and ways
not done before with previous wheel-based game vanations.

An exemplary embodiment relates to an electronic gaming
machine The electronic gaming machine includes a cabinet, a
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display coupled to the cabinet, and a wheel coupled to the
cabinet. The wheel includes a hub centered on a central axis
and a plurality of wheel segments positioned axially about the
hub. Each wheel segment includes an inner end connected to
the hub such that an outer end of each wheel segment can be
raised and lowered 1n a direction that 1s generally parallel to
the central axis. The wheel further includes an indicator con-
figured to rotate about the central axis and configured to
indicate an indicated wheel segment, wherein the indicated
wheel segment 1s one of the plurality of wheel segments,

wherein the indicated wheel segment changes as the indicator
rotates about the central axis. The wheel includes a wheel
controller configured to control the rotation of the indicator.
The electronic gaming machine further includes a processor
communicatively coupled to the display and the wheel con-
troller, wherein the processor 1s configured to provide game
play of a wager-based game to a player, display gaming
information to the player through the display, detect a trigger
event during game play of the wager-based game, and instruct
the wheel controller cause rotation of the indicator around the
wheel. The indicated wheel segment 1s moved 1nto a raised
position with respect to the other wheel segments of the
plurality of wheel segments. The changing of the indicated
wheel segment as the indicator rotates around the hub pro-
vides a visual wave etlect to the player during the presentation
of the bonus game.

Another exemplary embodiment relates to a wheel assem-
bly for a gaming machine. The wheel assembly includes a hub
centered on a central axis. The wheel assembly further
includes a plurality of wheel segments positioned axially
about the hub, each wheel segment having an inner end hinge-
ably connected to the hub such that an outer end of each wheel
segment can be raised and lowered i a direction that 1s
generally parallel to the central axis. The wheel assembly
includes an 1ndicator configured to rotate about the central
axis and configured to indicate an indicated wheel segment,
wherein the indicated wheel segment 1s one of the plurality of
wheel segments, wherein the indicated wheel segment
changes as the indicator rotates about the central axis. When
the indicated wheel segment 1s pivoted about the inner end of
the indicated wheel segment such that the outer end of the
indicated wheel segment 1s raised with respect to the outer
ends of the other wheel segments of the plurality of wheel
segments. The changing of the indicated wheel segment as the
indicator rotates around the hub provides a visual wave eflect
to a viewer of the wheel assembly.

Yet another exemplary embodiment relates to a wheel seg-
ment configured to be placed in a wheel assembly of a gaming,
machine. The wheel segment 1includes an inner end config-
ured to be hingeably received at a wheel hub. The wheel
segment further includes an outer end spaced apart by a
distance from the inner end. The wheel segment includes a top
surface positioned between the mner end and the outer end,
wherein the top surface 1s generally triangular shaped. The
wheel segment turther includes a bottom surface positioned
between the 1nner end and the outer end, wherein the bottom
surface 1s generally triangular shaped. The wheel segment
includes a follower extending from the bottom surface,
wherein the follower 1s configured to slide along a cam track.

An exemplary embodiment relates to an electronic gaming
machine. The gaming machine includes a cabinet, a display
coupled to the cabinet, and a wheel assembly coupled to the
cabinet. The wheel assembly includes a hub having a central
axis, a containment chassis surrounding a circumierence of
the hub, a plurality of wheel segments positioned axially
between the hub and the containment chassis, and an indica-
tor for indicating a wheel segment of the plurality of wheel
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segments. Fach of the plurality of wheel segments are rotat-
ably mounted between the hub and the containment chassis
such that the plurality of wheel segments can be rotated about
a plurality of wheel segment axes, wherein each of the plu-
rality of wheel segment axes intersects the central axis. The
hub, the containment chassis, and the plurality of wheel seg-
ments are configured to rotate about the central axis. The
wheel assembly further includes a controller configured to
control the rotation of the hub, the containment chassis, and
the plurality of wheel segments about the central axis, the
controller 1s further configured to control the rotation of the
plurality of wheel segments about the plurality of wheel seg-
ment axes. The gaming machine further includes a processor
communicatively coupled to the display and the controller,
wherein the processor 1s configured to provide game play of a
wager-based game to a player, display gaming information to
the player through the display, detect a trigger event during
game play of the wager-based game, and instruct the control-
ler to cause rotation of the hub, the containment chassis, and
the plurality of wheel segments about the central axis and/or
rotates the plurality of wheel segments about the plurality of
wheel segment axes to indicate an outcome via the indicator
in response to the detected trigger event.

Another exemplary embodiment relates to a wheel assem-
bly for a gaming machine. The wheel assembly includes a hub
having a central axis. The wheel assembly further includes a
containment chassis surrounding a circumierence of the hub.
The wheel assembly 1ncludes a plurality of wheel segments
positioned axially between the hub and the containment chas-
s1s, each of the plurality of wheel segments rotatably mounted
between the hub and the containment chassis such that the
plurality of wheel segments can be rotated about a plurality of
wheel segment axes, wherein each of the plurality of wheel
segment axes mtersects the central axis. The wheel assembly
turther includes a stationary outer frame surrounding a cir-
cumierence of the containment chassis. The wheel assembly
includes an indicator coupled to the stationary outer frame,
the 1indicator configured to indicate a wheel segment of the
plurality of wheel segments. The hub, the containment chas-
s1s, and the plurality of wheel segments are configured to
rotate with respect to the stationary outer frame about the
central axis. The hub, the containment chassis, and the plu-
rality of wheel segments are configured to rotate about the
central axis independent of rotation of the plurality of wheel
segments about the plurality of wheel segment axes.

Yet another exemplary embodiment relates to a wheel seg-
ment configured to be placed 1n a wheel assembly of a gaming
machine. The wheel segment includes an inner end having a
first shaft configured to be received in a central hub of the
wheel assembly. The wheel segment further includes an outer
end having a second shaft configured to be received in a
containment chassis of the wheel assembly. The wheel seg-
ment includes a first face extending between the inner end and
the outer end, wherein the first face includes a first value
indicia. The wheel segment further includes a second face
extending between the 1inner end and the outer end, wherein
the second face includes a second value indicia. The first shaft
and the second shaft define an axis of rotation and the wheel
segment 1s configured to rotate around the axis of rotation.

An exemplary embodiment relates to an electronic gaming
machine. The gaming machine mcludes a cabinet, a display
coupled to the cabinet, and a wheel assembly coupled to the
cabinet. The wheel assembly includes a hub having a central
axis. The wheel assembly further includes a first set of fold-
able wheel segments extending axially from the hub, the first
set of foldable wheel segments foldable between an open
display state and a closed folded state. The wheel assembly
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includes a first activation unit including a first set of activation
arms, wherein the first activation unit 1s linearly positionable
along the central axis between a first raised position and a first
lowered position, wherein the first set of foldable wheel seg-
ments 1s 1n the open display state when the first activation unit
1s 1n the first raised position, wherein the first set of foldable
wheel segments 1s 1n the closed folded state when the first
activation unit 1s in the first lowered position, wherein each of
the first set of activation arms 1s connected to a foldable wheel
segment of the first set of foldable wheel segments. The wheel
assembly further includes a second set of foldable wheel
segments extending axially from the hub, the second set of
toldable wheel segments foldable between the open display
state and the closed folded state. The wheel assembly
includes a second activation umt including a second set of
activation arms, wherein the second activation unit 1s linearly
positionable along the central axis between a second raised
position and a second lowered position, wherein the second
set of foldable wheel segments 1s 1n the open display state
when the second activation unit 1s 1n the second raised posi-
tion, wherein the second set of foldable wheel segments 1s in
the closed folded state when the second activation unit 1s in
the second lowered position, wherein each of the second set of
actrvation arms 1s connected to a foldable wheel segment of
the second set of foldable wheel segments. The hub, the first
set of foldable wheel segments, the first activation unit, the
second set of foldable wheel segments, and the second acti-
vation unit are configured to rotate about the central axis. The
wheel assembly includes a controller configured to control
the rotation of the hub, the first set of foldable wheel seg-
ments, the first activation unit, the second set of foldable
wheel segments, and the second activation unit about the
central axis, the controller 1s further configured to move each
ol the first activation unit and the second activation unit along
the central axis. The gaming machine further includes a pro-
cessor communicatively coupled to the display and the con-
troller, wherein the processor 1s configured to provide game
play of a wager-based game to a player, display gaming
information to the player through the display, detect a trigger
event during game play of the wager-based game, and instruct
the controller to present a game element to the player through
the wheel assembly. The controller rotates the hub, the first set
of foldable wheel segments, the first activation unit, the sec-
ond set of foldable wheel segments, and the second activation
unit and slides the first and second activation units along the
central axis. The first and second activation units move 1n
opposing directions along the central axis such that when the
first activation umit 1s in the first raised position, the second
actrvation unit is in the second lowered position, and when the
first activation unit 1s 1n the first lowered position, the second
actrvation unit 1s 1n the second raised position.

Another exemplary embodiment relates to a wheel assem-
bly for a gaming machine. The wheel assembly includes a hub
having a central axis. The wheel assembly further includes a
stationary outer chassis surrounding a circumierence of the
hub. The wheel assembly includes a first set of foldable wheel
segments extending between the hub and the stationary outer
chassis, the first set of foldable wheel segments foldable
between an open display state and a closed folded state. The
wheel assembly further includes a first activation unit coupled
to the first set of foldable wheel segments, wherein the first
actrvation unit 1s linearly positionable along the central axis
between a first raised position and a first lowered position,
wherein the first set of foldable wheel segments 1s in the open
display state when the first activation unit 1s 1n the first raised
position, wherein the first set of foldable wheel segments 1s in
the closed folded state when the first activation unit 1s 1n the
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first lowered position. The wheel assembly includes a second
set of foldable wheel segments extending axially between the
hub and the stationary outer chassis, the second set of foldable
wheel segments foldable between the open display state and
the closed folded state. The wheel assembly further includes
a second activation unit coupled to the second set of foldable
wheel segments, wherein the second activation unit 1s linearly
positionable along the central axis between a second raised
position and a second lowered position, wherein the second
set of foldable wheel segments 1s 1n the open display state
when the second activation unit 1s 1n the second raised posi-
tion, wherein the second set of foldable wheel segments 1s 1in
the closed folded state when the second activation unit 1s 1n
the second lowered position. The hub, the first set of foldable
wheel segments, the first activation unit, the second set of
foldable wheel segments, and the second activation unit are
configured to rotate about the central axis. The controller
rotates the hub, the first set of foldable wheel segments, the
first activation unit, the second set of foldable wheel seg-
ments, and the second activation unit and slides the first and
second activation units along the central axis. The first and
second activation units only move in opposite directions
along the central axis such that when the first activation unit s
in the first raised position, the second activation unit 1s 1n the
second lowered position, and when the first activation unit 1s
in the first lowered position, the second activation unit 1s in the
second raised position.

Yet another exemplary embodiment relates to a foldable
wheel segment configured to be placed 1n a wheel assembly of
a gaming machine. The foldable wheel segment includes a
first foldable half segment having a first portion of an 1ndicia
thereon. The foldable wheel segment further includes a sec-
ond foldable half segment having a second portion of an
indicia thereon. The foldable wheel segment includes a hinge
coupled between the first foldable half segment and the sec-
ond foldable half segment, wherein the hinge 1s configured to
bias the first foldable half segment and the second foldable
half segment 1nto a partially open state, wherein the hinge 1s
configured to be coupled to an arm of an activation unit. The
first foldable half segment and the second foldable half seg-
ment are symmetrical. The first foldable half segment and the
second foldable half segment are foldable between an open
display state and a closed display state. When the first fold-
able half segment and the second foldable half segment are 1n
the open display state, the first portion of the indicia and the
second portion of the indicia for substantially continuous
view ol the indicia.

An exemplary embodiment relates to an electronic gaming
machine. The gaming machine includes a cabinet, a first
display coupled to the cabinet, and a wheel assembly coupled
to the cabinet. The wheel assembly includes a plurality of
wheel segments, a second display positioned behind the plu-
rality of wheel segments from a perspective of a player of the
clectronic gaming machine, and an activation mechanism.
The gaming machine further includes a processor communi-
catively coupled to the first display, the second display, and
the activation mechanmism, wherein the processor 1s config-
ured to provide game play of a wager-based game to a player,
display gaming information to the player through the first
display, detect a trigger event during game play of the wager-
based game, and instruct the activation mechanism to move
the plurality of wheel segments. The activation mechanism 1s
configured to move the plurality of wheel segments relative to
cach other between a closed orientation, in which the plurality
of wheel segments prevent the player from viewing the sec-
ond display, and an open orientation, in which the plurality of
wheel segments form an opening that allows the player to
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view the second display. The activation mechanism 1s config-
ured to rotate the plurality of wheel segments about a central
axis.

Another exemplary embodiment relates to a wheel assem-
bly for a gaming machine. The wheel assembly includes a
plurality of wheel segments, a display positioned behind the
plurality of wheel segments from a perspective of a viewer of
the wheel assembly, and an activation mechamism. The acti-
vation mechanism 1s configured to move the plurality of
wheel segments relative to each other between a closed ori-
entation, 1n which the plurality of wheel segments prevent the
viewer from viewing the second display, and an open orien-
tation, 1n which the plurality of wheel segments form an
opening that allows the viewer to view the display. The acti-
vation mechanism 1s configured to rotate the plurality of
wheel segments about a central axis.

Yet another exemplary embodiment relates to a wheel seg-
ment configured to be placed in a wheel assembly of a gaming
machine. The wheel segment includes an outer edge and an
inner tip. The wheel segment further includes a face defined
between the outer edge and the inner tip, wherein the face 1s
generally wedge shaped. The wheel segment includes a first
control tab coupled to the outer edge, wherein the first control
tab includes a first opening. The wheel segment further
includes a second control tab coupled to the outer edge,
wherein the second control tab includes a second opening.
The first control tab and the second control tab are coplanar
with the face.

An exemplary embodiment relates to an electronic gaming
machine. The gaming machine includes a cabinet, a display
coupled to the cabinet, and a wheel assembly coupled to the
cabinet. The wheel assembly includes a plurality of wheel
segments configured to rotate about a central axis. The wheel
assembly further includes a plurality of gap segments to rotate
about a central axis. The wheel assembly includes a star piece
configured to rotate about the central axis. The wheel assem-
bly further includes an imdictor configured to indicate a spe-
cific wheel segment of the plurality of wheel segments or a
specific gap segment of the plurality of gap segments. The
wheel assembly includes an activation mechanism config-
ured to position the plurality of wheel segments and the
plurality of gap segments are between a contracted state, in
which the plurality of wheel segments are positioned adjacent
to each other and at least substantially cover the plurality of
gap segments from the perspective of a player of the gaming
machine, and an expanded state, in which the plurality of
wheel segments are displaced away from the central axis and
adjacent wheel segments are separated by a gap segment of
the plurality of gap segments such that the plurality of gap
segments are visible from the perspective of the player,
wherein the star piece 1s visible to the player during the
expanded state and 1s not visible to the player in the con-
tracted state. The gaming machine further includes a control-
ler configured to provide game play of a wager-based game to
a player, including displaying gaming information to the
player through the display, detecting a trigger event during
game play of the wager-based game, and controlling the
wheel mechanism 1n response to the trigger event including
controlling the rotation of the plurality of wheel segments, the
plurality of gap segments, and the star piece about the central
axis, and instructing the activation mechanism to move the
plurality of wheel segments and the plurality of gap segments
between the contracted state and the expanded state.

Another exemplary embodiment relates to a wheel assem-
bly for a gaming machine. The wheel assembly includes a
plurality of wheel segments configured to rotate about a cen-
tral axis. The wheel assembly further includes a plurality of
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gap segments to rotate about a central axis. The wheel assem-
bly includes a star piece configured to rotate about the central

axis. The wheel assembly further includes an indictor config-
ured to indicate a specific wheel segment of the plurality of
wheel segments or a specific gap segment of the plurality of
gap segments. The wheel assembly includes an activation
mechanism configured to position the plurality of wheel seg-
ments and the plurality of gap segments are between a con-
tracted state, in which the plurality of wheel segments are
positioned adjacent to each other and at least substantially
cover the plurality of gap segments from the perspective of a
player of the gaming machine, and an expanded state, in
which the plurality of wheel segments are displaced away
from the central axis and adjacent wheel segments are sepa-
rated by a gap segment of the plurality of gap segments such
that the plurality of gap segments are visible from the per-
spective of the player, wherein the star piece 1s visible to the
player during the expanded state and 1s not visible to the
player 1n the contracted state.

Yet another exemplary embodiment relates to an electronic
gaming machine. The gaming machine includes a cabinet, a
display coupled to the cabinet, and a wheel assembly coupled
to the cabinet. The wheel assembly includes a track structure
configured to rotate about a central axis. The wheel assembly
turther includes a link activation structure configured to rotate
about a central axis, wherein the link activation structure 1s
turther configured to rotate with respect to the track structure.
The wheel assembly includes a plurality of wheel segments
coniigured to rotate about a central axis and a plurality of gap
segments to rotate about a central axis. The wheel assembly
turther includes an indictor configured to indicate a specific
wheel segment of the plurality of wheel segments or a specific
gap segment of the plurality of gap segments. The relative
rotation of the link activation structure with respect to the
track structure causes movement of the plurality of wheel
segments and the plurality of gap segments are between a
contracted state, 1n which the plurality of wheel segments are
positioned adjacent to each other and at least substantially
cover the plurality of gap segments from the perspective of a
player of the gaming machine, and an expanded state, in
which the plurality of wheel segments are displaced away
from the central axis and adjacent wheel segments are sepa-
rated by a gap segment of the plurality of gap segments such
that the plurality of gap segments are visible from the per-
spective of the player. The gaming machine further includes a
controller configured to provide game play of a wager-based
game to a player, including displaying gaming information to
the player through the display, detecting a trigger event during
game play of the wager-based game, and controlling the
wheel mechanism 1n response to the trigger event including
controlling the rotation of the plurality of wheel segments, the
plurality of gap segments, and the star piece about the central
axis, and 1nstructing the activation mechanism to move the
plurality of wheel segments and the plurality of gap segments
between the contracted state and the expanded state.

A more complete appreciation of the invention and 1ts
scope, and the manner 1 which it achieves the above and
other improvements, can be obtained by reference to the
tollowing detailed description of presently preferred embodi-
ments taken 1n conjunction with the accompanying drawings,
which are briefly summarized below, and the appended
claims.

BRIEF DESCRIPTION OF THE FIGURES

The details of one or more implementations are set forth 1n
the accompanying drawings and the description below. Other
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features, aspects, and advantages of the disclosure will
become apparent from the descriptions, the drawings, and the
claims, 1n which:

FIG. 1 15 a perspective view of an EGM and topper com-
bination in which various embodiments of the invention may
be implemented.

FIG. 2 1s a block diagram of the EGM of FIG. 1 according
to an exemplary embodiment.

FIGS. 3-6 relate to a wave wheel apparatus for an -
according to an exemplary embodiment.

FIGS. 7-11 relate to a rotor wheel apparatus for an
according to an exemplary embodiment.

FIGS. 12-18 relate to a leafl wheel apparatus for an
according to an exemplary embodiment.

FIGS. 19A, 19B, and 20-30 relate to an ir1s wheel appara-

tus for an EGM according to an exemplary embodiment.
FIGS. 31A, 31B, and 32-40 relate to an expand wheel

apparatus for an EGM according to an exemplary embodi-
ment.

EGM

DETAILED DESCRIPTION

The improved wheel devices of the present invention may
be incorporated mnto a wide variety of wagering game
machines. For example, any of the wheel devices may be
incorporated into a game machine in which a spin of the
wheel 1s the primary game offered by the game machine. Any
of the wheel devices may be incorporated 1nto a single game
machine as a secondary or bonus game. Any of the wheel
devices may be commonly connected to a plurality of game
machines which each has a primary game and use the com-
monly connected wheel device as a secondary or bonus game.
Any of the wheel devices may reveal game outcomes deter-
mined by a locally attached game machine or by a server. A
preferred electronic game machine (“EGM”) 30 for incorpo-
rating the wheel devices described herein 1s shown 1n con-
junction with FIGS. 1 and 2 and described below.

EGM 30 includes an enclosed cabinet 32 1 which 1s
mounted a main display 34 for displaying the play and out-
come of a main game. A combined bill and ticket acceptor 36
receives either cash or ticket vouchers from a player which the
EGM 30 converts to credits usable for play of the game. A
button panel 38 contains a plurality of push buttons 40 for
communicating player choices to the EGM 30. The push
buttons 40 each have specific functions which may include:
selecting one of a preselected number of credits to bet per
payline; selecting one of a preselected number of paylines to
play per game; selecting to play the maximum number of
credits; initiating play of a wheel game; or cashing out. A
ticket printer 42 prints a ticket voucher having a cash value
corresponding to the number of credits attributed to the player
when the cash out button is pressed. A secondary display 44
may be utilized 1 a variety of different ways, including
displaying a paytable for the game otfered by the EGM 30 or
displaying the play and outcome of a bonus game.

An EGM processor 46 within the cabinet 32 1s communi-
catively coupled to the main display 34, the bill and ticket
acceptor 36, the push buttons 40, the ticket printer 42 and the
secondary display 44 (collectively, mput devices 48 and out-
put devices 50). The EGM processor 46 1s also connected to
various data storage devices within the cabinet 32 such as
computer memory and a disk drive (collectively, memory
devices 52) which stores an operating system and software for
one or more games that the EGM 30 may offer for play. The
EGM processor 46 1s also communicatively coupled with a
wheel controller 54 which controls the operations of a wheel
device 56. The wheel device 36 1s typically spun through the
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use of one or more stepper motors connected to the wheel
device 56 and under the control of the wheel controller 54.

The wheel device 56 1s utilized to convey the result of a wheel
game of the EGM 30. The wheel controller 54 1s often housed
along with the wheel device 56 1nside of a top portion of the
EGM 30 referred to as a topper 58.

The wheel device 56 includes a plurality of segments 60
corresponding to different award amounts or outcomes.
When the wheel game involving the wheel device 56 1is
invoked, the EGM 30 instructs the wheel controller 54 to spin
the wheel device 56 and to stop the wheel device 56 such that
a preselected outcome 1s shown to the player. The outcome 1s
communicated to the player by the segment 60 corresponding
to the preselected outcome being in alignment with an indi-
cator 62 when the wheel device 56 stops spinning. The player
1s then awarded the number of credits corresponding to the
award amount for the segment 60 1n alignment with the 1ndi-
cator 62. Typically, the base game that 1s displayed on the
main display 34 includes certain outcomes which trigger the
play of a bonus game mvolving the wheel device 56. Such
outcomes may be displayed to the player 1n various ways,
such as one or more special symbols appearing on a payline
which indicate that a play of the bonus game has been
awarded.

Various different embodiments of the improved wheel
devices are described below. The phrase ‘“wheel game’ 1s used
below to generically refer to a game that utilizes one of the
improved wheel devices. The wheel game 1s typically com-
menced by rotating the wheel device relative to an indicator.
The wheel may be rotated with respect to the EGM, the
indicator may be rotated around the wheel, or some combi-
nation of both may be implemented. The wheel game typi-
cally ends when a predetermined ‘winmng’ segment 1s 1n
alignment with the indicator after the relative movement
between the wheel device and the indicator comes to a halt.
Various embodiments of the wheel devices disclosed herein
may present or indicate an award 1n different ways.

The terms proximal and distal as used herein are relative to
a player viewing the wheel device from the front. Proximal 1s
in a direction towards the player and distal 1s 1n a direction
away Irom the player. The term central axis refers to the axis
about which each of the wheel devices rotates. The term
X-axis 1s used to generally refer to a direction parallel to the
central axis. The term center rotation refers to rotation of the
wheel device about the central axis. The term inward 1s used
to refer to a radial direction towards the central axis and the
term outward 1s used to refer to a radial direction away from
the central axis.

Wave Wheel

A first embodiment of the improved wheel device 1is
described below as wave wheel 300 with reference to FIGS.
3-6. Wave wheel 300 includes a plurality of segments 304
positioned around a central axis 302 of the wave wheel 300.
Aninner end 306 of each segment 304 1s hingeably positioned
within an annular recess 308 of a center hub 310. The posi-
tioning of the inner ends 306 of the segments 304 within the
annular recess 308 prevents movement of the inner end 306 of
the segments 304 along the X-axis. The center hub 310 1s
press fit withun a circular opening 312 formed 1n a segment
support structure 314. The segment support structure 314
coniines the movement of the segments 304 both distally and
radially. A guide hole 316 formed towards an outer end 318 of
cach of the segments 304 {its over separate ones of guide posts
320 which extend proximally from a flat ring portion 322 of
the segment support structure 314. The outer ends 318 of the
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segments 304 are biased 1n the distal direction to rest against
the flat ring portion 322 of the segment support structure 314.
This bias may be accomplished by the fit between the mnner
ends 306 of the segments 304 and the annular recess 308 of
the center hub 310, or may be accomplished through the use
of springs or other known techniques and devices. A small
amount of force applied to the outer end 318 of any of the
segments 304 in the proximal direction causes the outer end
318 to displace from the flat ring portion 322 by a small
amount. A decorative hub cover 324 1s attached to the proxi-
mal side of the center hub 310. A distal portion of the center
hub 310 1s further rigidly connected to a structural support
(not shown) within a housing, or top box (FIG. 1) in which the
wave wheel 300 1s mounted. The center hub 310 bears the
weight of the wave wheel 300.

A circular base plate 326 1s rotatably connected to the
center hub 310 by a bearing 328 which allows the circular
base plate 326 to rotate about the stationary center hub 310.
An extended support post 330 1s rigidly connected to the
circular base plate 326 at an axial position slightly beyond the
perimeter of the segment support structure 314. The extended
support post 330 extends proximally past the proximal posi-
tion of the segment support structure 314. A drive motor 334
1s mounted to the same structure (such as the top box) as the
center hub 310 and 1s maintained stationary with respect to
the center hub 310. The drive motor 334 1s operable to cause
the rotation of a drive shait 336 and connected drive gear 338.
A plurality of outward facing teeth (not shown) on the drive
gear 338 mesh with corresponding inward facing teeth (not
shown) on an mner gear lip 340 of the circular base plate 326.
Operation of the drive motor 334 causes the drive shait 336
and drive gear 338 to rotate, which in turn causes the rotation
of the circular base plate 326, extended support post 330 and
award indicator 332. Viewed from the player’s perspective,
the operation of the drive motor 334 causes the award 1ndi-
cator 332 to rotate around the periphery of the wave wheel
300 while the segments 304 remain 1n the same axial position.
An outer ring 342 and gap cover 344 are rotatably connected
to the segment support structure 314 and rigidly connected to
the extended support post 330. The outer ring 342 and gap
cover 344 rotate around the segment support structure 314 1n
a manner similar to a bearing, without relative movement
occurring between the segment support structure 314 and the
outer ring 342 or gap cover 344 1n the X-axis.

An award indicator 332 1s rigidly connected to a proximal
end of the extended support post 330. Indicia 346 printed or
otherwise formed on a forward facing face 348 of each seg-
ment 304 indicates an amount of credits to be won during play
of the wheel game 11 the award indicator 332 indicates that
segment 304 to be the winning segment. The award indicator
332 indicates that a particular segment 304 1s the winning
segment by remaining adjacent and closest to that segment
304 when the award indicator 332 comes to a halt following
the rotation of the award indicator 332 around the segments
304 during play of the wheel game.

A characteristic feature of the wave wheel 300 1s the coor-
dinated movement of the segments 304 1n the X-axis as the
award 1ndicator 332 rotates around the segments 304. A It
track 350 formed on the circular base plate 326 defines a
contour that affects the X-axis position of the segment seg-
ments 304 as the circular base plate 326 rotates. A support leg
352 1s attached to and extends distally from each segment
304. The support leg 352 1s terminated by a wheel 354 which
contacts and rides along the lift track 350 as the circular base
plate 326 rotates. The bias of the segments 304 1n the distal
direction due to the fit of the mner ends 306 of the segment
segments 304 within the annular recess 308 of the center hub
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310 maintains contact between the wheels 354 and the It
track 350. A bump 356 formed on the lift track 350 1s an
example of a type of contour that the lift track 350 may have.
The rotation of the circular base plate 326 causes the lift track
350 to rotate behind the wheels 354 of the segments 304. As
the bump 356 rotates behind each segment 304, the wheel 354
of each segment rides over the bump 336 causing a resultant
proximal movement of the segment 304. The lift track 3350
thus acts a cam mechanism with respect to the wheels 354
which act as followers. In the shown embodiment of the wave
wheel 300, the bump 356 1s radially aligned with the award
indicator 332 resulting in each segment 304 ‘popping’ or
temporarily lifting towards the player as the award indicator
332 passes each segment 304.

Since the center hub 310 and segments 304 remain in the
same axial orientation, various types of lighting techniques
may be combined with the wave wheel 300 without the need
for EM producing slip rings. For example, wires can be easily
routed through the center hub 310 and connected to individual
LEDs or other light devices incorporated 1nto either the deco-
rative hub cover 324 or even into the segments 304. Such light
devices might be programmed to highlight individual seg-
ments 304 1n coordinate manner, such as 1n conjunction with
the lifting of each segment 304 by the bump 356.

Alternate embodiments of the wave wheel 300 may involve
the circular base plate 326 and rigidly connected parts
remaining stationary while the center hub 310 and segments
304 rotate about the central axis 302 during play of the wheel
game. Alternatively, the circular base plate 326 may rotate
relative to the central hub 310 and segments 304 while both
component collections are rotating about the central axis 302.

Variations in the manner in which the segments 304 move
in the X-axis are also contemplated. Instead of the segments
304 pivoting 1n the proximal direction about the hinged con-
nection to the center hub 310, the segments 304 may alter-
nately be configured to move 1n the X-axis while remaining
perpendicular to the X-axis. To accomplish such movement
the segments 304 could be connected to the center hub 310 1n
such a way as to allow the inner end 306 of each segment 304
to move 1n the X-axis, through the use of posts on the center
hub 310 for each segment 304 similar to the guide posts 320.

Varnations in the popping, or coordinated movement of the
segments 304 as the award indicator 332 rotates around the
segments 304 1s also contemplated. The contour of the lift
track 350 may be formed such that several segments 304 pop
in the proximal direction in a coordinated sequence as the
award indicator 332 rotates around the segments 304. Of
course, the wave wheel 300 could incorporate more than one
award indicator 332 with each award indicator 332 having an
associated bump 356, or other predetermined special contour
associated with each of the award indicators 332. The contour
of the lift track 350 could also utilize a depression 1nstead of
a bump to orient the segments 304 1n a normal lifted position
and then move each segment 304 distally as the award 1ndi-
cator 332 passes by the segment 304. Additionally, the wheels
354 may be substituted for a reduced iriction termination cap
which glides along the liit track 350.

In order for the wheels 354 to be in continuous contact with
the lift track 350, the segment support structure 314 should be
placed close enough to the circular base plate 326 so that the
outer ends 318 of the segments 304 are displaced slightly
proximally from the segment support structure 314. Alterna-
tively, the segment support structure 314 may be slightly
more displaced from the circular base plate 326 such that the
outer ends 318 of the segments 304 are normally in contact
with the tlat ring portion 322 of the segment support structure
314. In this onientation, the wheels are contemplated to be
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slightly spaced apart from the lift track 350 except for when
the bump 356 contacts and lifts the wheel 354 as the bump 356

rotates by. This configuration may have the advantage of
being less noisy than having the wheels 354 make continuous
contact with the lift track 350.

The popping of the segments 304 as the award indicator
332 revolves around the segment segments 304 creates an
exciting new visual effect to captivate the attention of the
player and spectators during play of the wheel game. The
wave wheel 300 provides for this new and captivating visual

eifect without mtroducing the negative effects of additional
EM radiation.

Rotor Wheel

A second embodiment of the improved wheel device 1s
described below as rotor wheel 400 with reference to FIGS.
7-11. Rotor wheel 400 1includes a plurality of three-sided rotor
segments 402, each having a threaded shaft 404 protruding
from inner ends 406 of the rotor segments 402 and a cylin-
drical pin 408 protruding from outer ends 410 of the rotor
segments 402. Each rotor segment 402 has a rotor segment
axis 412 about which the threaded shatt 404 and cylindrical
pin 408 are centered. The rotor segments 402 are mounted
within a containment chassis 414. A cylindrical inner hub 416
ol the containment chassis 414 has hub openings 418 formed
thereon 1n which the threaded shaits 404 are positioned. An
outer rim 420 of the containment chassis 414 has rim open-
ings 422 formed thereon in which the cylindrical pins 408 are
positioned. The hub openings 418 and the rim openings 422
are positioned to maintain the rotor segments 402 1n a fixed
axial relationship. The hub openings 418 and the rim open-
ings 422 are sized slightly larger than the shafts 404 and
cylindrical pins 408, respectively, so as not to inhibit the
rotation of the rotor segments 402 about their respective rotor
segment axes 412.

The containment chassis 414 and rotor segments 402 are
rotationally mounted within, and rotate with respect to an
outer frame 424. Rigidly attached to the outer frame 424 1s an
award indicator 426. During play of the wheel game, the rotor
segments 402 and containment chassis 414 may rotate about
a central axis 428 (“‘center rotation”) with respect to the outer
frame 424 and award indicator 426, which remains stationary.
Additionally, each of the rotor segments 402 may rotate about
its own rotor segment axis 412 (“rotor rotation”) to selectively
display to the player one of the three rotor faces 432 of the
rotor segments 402 during play of the wheel game. The three
different rotor faces 432 of the rotor segments 402 effectively
increase the number ol possible winning outcomes by a factor
of three compared to a conventional wheel game with single-
faced segment segments. The rotor rotation of the rotor seg-
ments 402 may occur while the rotor segments 402 are rotat-
ing about the central axis 428. The rotor rotation creates
additional visual appeal while also creating new opportuni-
ties for variations on the typical wheel game.

A distal end of the inner hub 416 1s connected to a bearing,
432 which allows for rotational movement of the 1nner hub
416 about the central axis 428 with respect to a stationary
support structure 434. The support structure 434 1s for rigidly
mounting the rotor wheel 400 to a top box or other portion of
a game machine. A chassis gear 436 attached to a distal side
of the containment chassis 414 meshes with a drive gear 438
that 1s driven by a wheel drive motor 440. The wheel drive
motor 440 1s also rigidly mounted to the top box or other
portion of the game machine. Operation of the wheel drive
motor 440 causes the entire containment chassis 414 and
rotor segments 402 to rotate about the central axis 428. The
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outer frame 424 and award indicator 426 are also rigidly
mounted to the top box or other portion of the game machine.
In some embodiments the outer frame 424 extends around the
distal portion of the containment chassis 414 and 1s rigidly
integrated with the wheel drive motor 440 and the support
structure 434.

A rotor rotation mechanism 442 1s positioned within an
open 1nterior 444 defined by the inner hub 416 and 1s respon-
sible for the rotation of the rotor segments 402 about the rotor
segment axes 412. The rotor rotation mechanism 442
includes a rotor drive motor 446 that1s rigidly connected to an
inner surface of the inner hub 416 by support arms 448. A slip
ring 450 1s also mounted to the inner surface of the inner hub
416 and transiers power to the rotor drive motor 446 from
stationary power cables positioned within an interior of the
support structure 434. A pinion gear 452 1s connected to the
rotor drive motor 446 and rotates about the central axis 428
and with respect to the mner hub 416 when the rotor drive
motor 446 1s activated. The pinion gear 452 meshes with the
threaded shafts 404 of the rotor segments 402. Rotation of the
pinion gear 452 with respect to the mner hub 416 causes all of
the rotor segments 402 to rotate about their respective rotor
segment axes 412.

The wheel drive motor 440 and rotor drive motor 446 may
be operated by a controller mounted within the top box. The
controller may be preprogrammed to cause the rotation of the
containment chassis 414 in a predetermined manner and to
stop the rotation such that a predetermined rotor segment 402
1s 1n alignment with the award indicator 426. The controller
may also be programmed to cause the rotation of the rotor
segments 402 one hundred and twenty degrees 1n either direc-
tion about the rotor segment axis, so that a different one of the
rotor faces 430 1s selectively displayed. In embodiments in
which a controller operates the motors 440 and 446, the
controller 1s programmed to perform predetermined actions
in response to recerving predetermined instructions from the
EGM processor that are sent 1n response to game play events.

A wheel game utilizing the rotor wheel 400 might only
involve one of center rotation or rotor rotation. Alternatively,
the wheel game may involve some combination of center
rotation and rotor rotation. Since the three different rotor
faces 430 are selectively displayed to the player, there are
three different presentations of the faces 430. One presenta-
tion of the faces may involve indicia on the rotor faces 430
that indicates an award amount to potentially be won if the
corresponding rotor segment 402 1s indicated as the winner by
the award indicator 426. A different one of the presentation
faces may involve a cohesive image comprised of individual
images on each of the rotor faces 432 associated with that
presentation. Each of the three presentation faces may be
associated with a different color. Some of the presentation
faces may be mirrored. One or more of the rotor faces 430 of
cach rotor segment 402 may have an attached display capable
of displaying an image.

Each of the three presentations of the rotor faces 430 may
be associated with a different tier of awards, such that the
award amounts indicated on the lowest tier presentation are
less than the award amounts indicated on the highest tier
presentation. The range of the awards of the three different

presentations may overlap, for example the lowest tier may be
from 10-200 credits, the middle tier from 100-2,000 credits,

and the highest tier from 1,000-20,000 credits. Preferably, the
three award amounts associated with the faces 430 of a par-
ticular rotor segment 402 are also tiered, for example 40, 400
and 4,000. Also preferable 1s that the proportions of the tiered
awards on the faces 430 of each rotor segment 402 are the
same (for example, 1:10:100). Rotor rotation 1n this different
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award tier embodiment may increase anticipation of the
player. The rotor rotation and the center rotation may both
occur 1n a predetermined manner 1n response 1o a single game
event culminating 1n the player winning the award shown by
the face 430 of the rotor segment 402 1n alignment with the
award 1ndicator 426 when the rotations have been completed.
Either the rotor rotation or the center rotation may be associ-
ated with different events occurring on a main game of the
EGM. For example, one event of a main game (such as des-
ignated scatter symbols appearing on a payline) may trigger
the rotor rotation to change an award tier of the rotor faces 430
presented to the player. A different event of the main game
may trigger the center rotation. In embodiments where the
center rotation and rotor rotation are triggered by different
game events, either type of rotation may culminate in an
award, or only one type of rotation may culminate 1n an award
while the other type of rotation does not. For example, an
embodiment 1n which the rotor rotation increases the award
tier without culminating in an award will cause increased
anticipation for a center rotation that culminates 1n an award
being 1ssued.

Another example of game play with the rotor wheel 400
involves rotor rotation without a corresponding center rota-
tion. Upon a triggering event, the rotor rotation could be
initiated such that rotor faces 432 are presented to the player
in quick succession, with the player being presented with the
opportunity to win one of three different award amounts
indicated by the different indicia of the rotor faces 430 on the
one rotor segment 402 that 1s aligned with the award indicator
426. A variation of this example would be to imitiate the center
rotation first, and then to cause a rotor rotation after the center
rotation has been completed. One way to cause heightened
anticipation 1s to cause the center rotation with the lowest tier
award presentation of the three presentations facing the
player, and after the center rotation has completed, occasion-
ally and rarely causing the rotor rotation, possibly culminat-
ing in one of the other two higher tier award faces presented
to the player, and of course awarding the player the amount
indicated on the newly presented rotor face 430. Alternatively
the rotor rotation could always follow the completion of the
center rotation with the resulting tiered award presentation
being dependent upon different probabilities (ex., the lowest
tiered award presentation 1s the result 80% of the time, the
middle tier award presentation 1s the result 19% of the time,
and the highest tier award presentation 1s the result 1% of the
time). Another variation of game play involves the rotor rota-
tion occurring and completing before the center rotation
starts, or in between the start and finish of the center rotation.

A typical way 1n which anticipation 1s built 1n standard
wheel games 1s to cause the wheel to make several revolutions
over an extended period of time, such as 10 seconds. During
this conventional center rotation the player has tull visibility
of the award 1ndicia printed on the segments and 1s hoping the
highest award segment will be indicated as the amount won.
During center rotation without rotor rotation of the rotor
wheel 400, the player also has full visibility of the award
indicia on the faces 432. However, the player may lose vis-
ibility of the award indicia during center rotation 1f rotor
rotation 1s also occurring. Rotor rotation that occurs during
center rotation 1s preferably therefore quickly performed, and
only enough to rotate the rotor segments 120 degrees in either
direction to quickly display the new award tier presentation.
This allows the player to quickly focus on the newly presented
set of award indicia of the new presentation. In the absence of
center rotation, the rotor rotation may be prolonged as a way
to build anticipation of winning an award from the highest

10

15

20

25

30

35

40

45

50

55

60

65

16

award tier presentation, without the aforementioned concern
of the player loosing track of the award indicia.

Other embodiments of the rotor wheel 400 involve the rotor
segments 402 having only two faces 430 instead of three. The
rotor segments 402 may be formed having a thin cross-section
in the two-faced embodiment, allowing the player to see past
the rotor segments 402 when the rotor segments 402 are
rotated ninety degrees from the orientation in which the faces
430 are presented to the player. This allows for the opportu-
nity to create an additional visual effect by either having a
mirrored surface on the portion of the containment chassis
414 that the player can view between the rotor segments 402
or even mounting a display device to the containment chassis
414 behind the rotor segments 402.

Other embodiments of the rotor wheel 400 involve the rotor
segments 402 rotating at different speeds during rotor rotation
or even rotating in different directions during rotor rotation.
The rotor segments 402 may rotate at different speeds by
having differently sized threaded shaits 404. For example, a
small shafted rotor segment 402 might rotate past two faces
for every one face rotation of a larger shafted rotor segment
402. Some of the rotor segments 402 could rotate in different
directions during rotor rotation by adding a second pinion
gear proximal to the threaded shafts 404 and connected to the
(first) pimion gear 452 by a shait. Adjacent ones of the
threaded shafts 404 could be alternatively offset proximally
or distally such that they mesh with only one of the first or
second pimon gears. Other embodiments of the rotor wheel
400 may 1volve one or more rotor segments that are not
connected to the pinion gear 452 and which always display
the same face 432 to the player.

[L.eat Wheel

A third embodiment of the improved wheel device 1is
described below as leal wheel 500 with reference to FIGS.
12-18. Leal wheel 500 1s composed of a stationary outer
chassis 502 within which a rotation assembly 504 1s posi-
tioned and rotatable with respect to the outer chassis 502. The
rotational assembly 504 1s comprised of three major subas-
semblies: a central hub assembly 506, a short armed activa-
tion unit 508 and a long armed activation unit 510. A plurality
of foldable segments 512 are attached to and associated with
the short armed activation unit 308. Likewise, a plurality of
foldable segments 514 are attached to and associated with the
long armed activation unit 510. Each set of the foldable seg-
ments 512 and 514 may alternately be 1n an open display state
or a closed folded state. When the foldable segments 512 are
in the open state, the foldable segments 514 are in the folded
state. Likewise, when the foldable segments 514 are in the
open state, the foldable segments 512 are 1n the folded state.
Each set of foldable segments 512 and 514 may have indicia
printed there upon to indicate a prize or amount of credits to
be potentially won by the player. The indicia are visible only
when the foldable segments 512 or 514 are in the open display
state. Since the two sets of foldable segments 512 and 514
represent two different presentation states of the leal wheel
500, many of the game play 1deas previously discussed 1n
relation to the rotor wheel embodiment are applicable to the
leaf wheel embodiment as well.

The central hub assembly 506 1s comprised of a cylinder
portion 516 within which 1s mounted a motor 518. Extending
distally from the motor 518 1s a shait 520. The shaft 520 i1s
dual threaded (dual threading not shown), with a proximal
portion 522 of the shait 520 being threaded in one direction
and a distal portion 524 of the shatt 520 being threaded in the

other direction. Attached to a proximal side of the cylinder
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portion 1s a decorative cap 526 which conceals the motor 518
from view by the player. A plurality of guide walls 528 are
attached to and extend radially from an exterior surface of the
cylinder portion 516. The guide walls 528 extend from
approximately a mid-length area of the cylinder portion 516
and distally beyond a distal portion of the cylinder portion
516. Adjacent guide walls 528 are slightly spaced apart such
that there 1s an opening, or slit 530 1n between adjacent guide
walls 528. The slits 530 extend from the distal end of the
cylinder portion 516 to the distal ends of the guide walls 528.

Each of the short armed activation unit 308 and the long
armed activation unit 310 are composed of a threaded ring
532 and 534, respectively, to which a plurality of short arms
536 and long arms 338 are respectively attached as shown 1n
FIG. 16. The threaded ring 3532 has threads matching the
proximal portion 522 of the shaft 520 and 1s screwed thereon.
The threaded ring 534 has threads matching the distal portion
524 of the shaft 520 and 1s screwed thereon. The short armed
actrvation unit 508 1s thus positioned proximally of the long
armed activation unit 510. Due to the activation units 508 and
510 being associated with different portions 522 and 524 of
the dual threaded shait 520, operation of the motor and spin-
ning of the shaft 520 1n one direction causes the activation
units 308 and 510 to move away from one another, while
operation in the other direction causes the activation units 508
and 510 to move towards one another. The orientation of the
activation units 508 and 510 when they are closest to one
another 1s shown 1n FIG. 17. The orientation of the activation
units 508 and 510 when they are farthest {from one another 1s
shown 1n FIG. 18. Each of the short arms 536 and the long
arms 338 are positioned within a separate slit 530 of the
central hub assembly 506. The short arms 536 and the long
arms 338 are alternately interspaced within the slits 530.

Each foldable segment 512 1s composed of two symmetri-
cal foldable half segments 512a and 5125 which are con-
nected at a living hinge 512¢. A portion of each living hinge
512c¢ 1s further hingeably attached to a proximal end 540 of
one of the short arms 536, as shown in FIGS. 17 and 18.
Likewise, each foldable segment 514 1s composed of two
symmetrical foldable half segments 5144 and 5145 which are
connected at a living hinge 514¢. A portion of each living
hinge 514¢ 1s further hingeably attached to a proximal end
542 of one of the long arms 538, as shown 1n FIGS. 17 and 18.

When the short armed activation unit 508 1s moved distally
from 1ts proximal-most position (FIG. 18), a distal inner edge
of each foldable half segment 5124 and 5126 contacts a
proximal end 544 of the guide walls 528 on either side of the
short arm 536 that 1s connected to the foldable half segments
512a and 512b. Further distal movement of the unit 508
results in the half segments 312q and 5125 folding inward due
to being deflected by the proximal ends 544 of the guide walls
528 until the foldable half segments 5124 and 51254 are folded
together as shown 1n FIG. 17. The foldable half segments
512a and 5126 each have a thickness that 1s one half the
thickness of the short arms 536, such that the thickness of the
folded segment 512 1s comparable to the thickness of the short
arms 3536. This comparable thickness both keeps the half
segments 512a and 5125 pressed against one another when
between adjacent guide walls 528 and yet allows each folded
segments 312 to move within the channel or space between
the adjacent guide walls 528.

In the absence of any force acting on the foldable half
segments 512a and 5125, the foldable half segments 512a and
512b assume a half opened position due to an intended bias of
the living hinge 512¢. When the short armed activation unit
508 1s moved proximally from 1ts distal-most position (FIG.

17), the foldable half segments 312aq and 5125 eventually
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clear the proximal ends 544 of the guide walls 528. When the
toldable half segments 512a and 5125 have cleared the guide

walls 528, the foldable half segments 512a and 5125 assume
the half opened position due to the bias of the living hinge
512¢. Continued proximal movement of the activation unit
508 causes proximal edges of the half segments 5124 and
512H to eventually contact an annular portion 546 of the
decorative cap 526 while the foldable half segments 512a and
5125 are 1n the half opened position. Further continued proxi-
mal movement of the activation unit 308 causes the foldable
half segments 512a and 5126 to assume the fully opened
position due to the deflection of the proximal edges of the
foldable half segments 512a and 51256 by the annular portion
546 of the decorative cap 526. This operation of the short
armed activation unit 308 and attached foldable segments 512
also applies to the long armed activation unit 510 and 1ts
attached foldable segments 514.

As should be appreciated at this point, the transition from
one of the presentations to the other involves the simultaneous
folding of one set of foldable segments 512 or 514 and the
opening of the other set of foldable segments 512 or 514. The
positioning of the annular portion 546 of the decorative cap
526 from the proximal ends 544 of the guide walls 528 as well
as the spacing of the two activation units 308 and 510 when at
their greatest separation (FIG. 18) are important in ensuring
that there 1s no iterference between adjacent ones of the
foldable segments 512 and 514 of the different activation
units 508 and 510. As shown 1n FIG. 12, there may be some
spacing between adjacent foldable segments 512 or 514 while
in the open orientation such that portions of the other set of
toldable segments 512 or 514 are visible there through. Alter-
nately, the spacing may be such that there 1s no discernable
gap between adjacent ones of the foldable segments 512 or
514 when 1n the open orientation.

Outer ends of the foldable segments 512 and 514 may be
free tloating, or alternately may contact an mner protruding
lip 548 of chassis 502 in which the rotational assembly 504 1s
positioned. Although the radial length of the arms 536 and
538 and associated hinges 512¢ and 514¢ are shown as rela-
tive short compared to the radial lengths of the foldable seg-
ments 512 and 514 themselves, they may be elongated for
greater stability.

It 1s contemplated that the distal portion of the guide walls
528 may be firmly connected together and further connected
to a gear ring, shait or similar device for causing the relative
rotation of the rotational assembly 504 with respect to the
chassis 3502, in a manner similar to that as previously
described for either of the previous two wheel embodiments.
It 1s most likely that a slip ring would need to be used 1n this
embodiment to supply power to the motor 518. An indicator
5350 affixed to the chassis 502 indicates the award won by the
play from play of the wheel game as described 1n relation to
the rotor wheel embodiment.

Iris Wheel

A fourth embodiment of the improved wheel device 1s
described below as ir1is wheel 600 with reference to FIGS.
19A, 19B and 20-30. Iris wheel 600 1s composed of a plurality
of wedge-shaped segments 602 having a relatively thin uni-
form thickness. A proximal side of each segment 602 has a
dividing line 604 formed or printed thereon that creates the
appearance that each segment 602 1s two side by side smaller
segments (“subsegments 606”). Both subsegments 606 of
cach segment 602 have award indicia formed thereon that
indicates an amount of credits to be won 11 the subsegment
606 1s indicated as the winning subsegment 606 during play
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of the wheel game. The wheel game may 1nvolve the seg-
ments 602 maintaining a temporarily fixed relationship with
cach other as shown 1n FI1G. 19A while rotating about a center
axis of the iris wheel 600 (“center rotation™). In a fashion
similar to that previously described with regard to the other
wheel device embodiments, the player may be awarded the
number of credits indicated by the indicia on the subsegment
606 that 1s 1n alignment with an indicator 608 when the
segments 602 stop rotating. In addition to rotation of the
segments 602, the wheel game may also involve the segments
602 moving with respect to each other 1n the manner of an 1r1s
mechanism to reveal a display screen 610 positioned within
the center of the ir1s wheel 600, as shown 1n FIG. 19B (*ir1s
activation™).

The major assemblies of the ir1s wheel 600 that facilitate
both the center rotation and the 1r1s activation are a base guide
assembly 612 (FIG. 20), an mner ring assembly 614 (FIG. 21)
and 1n outer ring assembly 616 (FIG. 22). The base guide
assembly 612 remains stationary during both the center rota-
tion and the 1ris activation and 1s envisioned as being rigidly
attached to an EGM or topper. The base guide assembly 612
includes an annular guide 618 which has an inward facing
C-shaped cross section. The annular guide 618 defines a
ring-like trough 620 that faces inward. Attached to an outer
portion of the annular guide 618 1s an activation assembly
622. The operation of the activation assembly 622 will be
described following the discussion below of the inner ring
assembly 614, the outer ring assembly 616, and how both
assemblies 614 and 616 interact with the segments 602.

The mmner ring assembly 614 includes an nner ring 624
from which extend three equally spaced apart spacer mecha-
nisms 626. A roller 628 1s rotationally attached to the outer
most portion of each spacer mechanmism 626. The rollers 628
are centered within the same plane which defines a center of
the inner ring 624. Each spacer mechanism 626 1s attached to
a distal side of the mner ring 624 from which the spacer
mechanism 626 extends outward and then proximally. This
shape of the spacer mechanism 626 defines a ring space 630
between the inner ring 624 and the rollers 628. The rollers 628
are positioned within the ring-like trough 620 of the annular
guide 618 and roll along an mward facing surface of the
annular guide 618. The spacer mechanmisms 626 and the roll-
ers 628 permit relative rotational movement of the inner ring
assembly 616 and the base guide assembly 612 while also
maintaining the iner ring 624 1n a fixed axial position with
respect to the annular guide 618. Rigidly attached to a distal
side of the spacer mechanisms 626 1s an inner ring gear 632
(only a portion of which i1s shown 1n FIG. 21). The activation
assembly 622 interacts with the ring gear 632 to rotate the
inner ring assembly 614 relative to the base guide assembly
612.

The outer ring assembly 616 includes an outer ring 634
which 1s positioned outwardly of and concentrically with the
inner ring 624. The outer ring 634 fits within the ring space
630 defined by the spacer mechanisms 626. An outer most
surface 636 of the outer ring 634 presses against a proximally
facing surface 638 of the spacer mechanisms to maintain the
outer ring 634 in concentric alignment with the inner ring
624. The spacer mechanism 626 or the outer ring 634 may be
made from reduced Iriction material such that contact
between the two does not 1inhibit the relative rotation of the
inner ring 624 and the outer ring 634. An outer ring gear 640
1s rigidly attached to a distal side of the outer ring 634 by a
spacing peg 642. The spacing peg 642 maintains enough
distance between the outer ring 634 and the outer ring gear
640 to allow the spacer mechanisms 626 and 1inner ring gear
632 to fit in between the outer ring 634 and the outer ring gear
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640, as shown 1in F1G. 23. The spacing peg 642 passes through
a slot (not shown) of the 1nner ring gear 632. The slot 1s long
enough to allow for the contemplated amount of relative
rotation between the inner ring assembly 614 and the outer
ring assembly 616. The relative rotation of the outer ring
assembly 616 and the base guide assembly 612 1s caused by
the activation assembly 622 acting on the outer ring gear 640.
The relative positioning of the inner ring 624, the outer ring
634 and the annular guide 618 1s shown 1n FIGS. 23 and 24.

Each of the segments 602 1s shaped similar to an 1sosceles
triangle and has an inward facing tip 644 opposite from an
outside edge 646, as shown 1n FIG. 25. Protruding outward
from one half of the outside edge 646 1s short control tab 648.
Protruding outward from the other half of the outside edge
646 1s a long control tab 650. Each short control tab 648 1s
rotationally connected to the mnner ring 624 by a spacing
clement 652 which offsets the short control tab 648 from the
inner ring 624 1n the proximal direction. The spacing element
652 causes the outside edges 646 of adjacent segments 602 to
be slightly offset from each other, as shown in FI1G. 25. Each
long control tab 6350 1s rotationally connected to a link 654
which 1s further rotationally connected to the outer ring 634.

Clockwise relative movement (from the player’s perspec-
tive) of the outer ring 634 with respect to the inner ring 624
results 1n the segments 602 opening in the 1r1s like manner
from a closed orientation shown 1n FIGS. 19A and 26 to an
open orientation shown i FIGS. 19B and 27. The relative
movement of the outer ring 634 with respect to the inner ring
624 causes each segment 602 to rotate about its short control
tab 648 as a result of the long control tab 650 being pulled by
the link 654. Counter clockwise relative movement of the
outer ring 634 with respect to the inner ring 624 conversely
results 1 the segments 602 closing to the closed orientation.
As the segments 602 move into the open orientation from the
closed orientation, there 1s a small amount of overlap between
adjacent segments. The angular offset of the adjacent seg-
ments 602 caused by the spacing element 6352 provides the
clearance required for this slight overlap to occur. The
mechanical details described above are obscured from the
view ol the player by a decorative cover 655 which mounts to
the annular guide 618.

With reference to FIGS. 20 and 28-30, the activation
assembly 622 includes a base plate 656 which 1s formed on
and extends outwardly from the annular guide 618. Mounted
on the base plate 656 1s a center rotation motor 638 and an 1ris
activation motor 660. The center rotation motor 658 directly
drives a small middle gear 662. The middle gear 662 1is
engaged with a relatively larger inner ring drive gear 664 with
1s Turther engaged with the mner ring gear 632 of the mner
ring assembly 614. The 1ris activation motor 660 directly
rotates a shatt 666 to which 1s connected a sector gear 668 and
a link 670. The link 670 1s further connected to a moveable
shaft 672 to which 1s connected an outer ring drive gear 674.
The outer ring drive gear 674 1s of a similar size and tooth
count to that of the inner ring drive gear 664. The moveable
shaft 672 1s moveable between an 1nner most orientation
shown 1n FIG. 28, a mid-way orientation shown 1n FIG. 29,
and an outer most orientation shown i1n FIG. 30, by operation
of the 1r1s activation motor 660. The outer ring drive gear 674
1s engaged with both the middle gear 662 and the outer ring
gear 640 when the moveable shaft 672 is 1n 1ts mnner most
orientation and 1s disengaged when the moveable shatt 672 1s
in the mid-way and outer most orientations.

Center rotation of the ir1s wheel 600 1s accomplished by the
activation of the center rotation motor 658 when the moveable
shaft 672 1s 1n the inner most orientation and the 1ris 1s closed.
In this orientation, the middle gear 662 rotates both the inner
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ring drive gear 664 and the outer ring drive gear 674, which in
turn causes the synchronized rotation of both the inner ring

assembly 614 and the outer ring assembly 616. The 1ris acti-
vation 1s accomplished by activating the 1r1s activation motor
660 while the center rotation motor 658 1s 1nactive. Since the
center rotation motor 658 1s inactive during the 1r1s activation,
all of the middle gear 662, the inner ring drive gear 664 and
the 1nner ring assembly 614 remain stationary. As previously
mentioned, the 1ris activation 1s caused by the relative rotation
of the mner ring 624 and the outer ring 634. Thus, with the
inner ring 624 stationary, the relative movement must come
about by the rotation of the outer ring 634. The activation of
the 1r1s activation motor 660 causes the link 670 to move the
moveable shaft 672 outwardly which causes the outer ring
drive gear 674 to become disengaged from the outer ring gear
640. Soon after the outer ring drive gear 674 becomes disen-
gaged from the outer ring gear 640, the sector gear 668 makes
contact with and rotates the outer ring gear 640 as can be
understood from FIGS. 29 and 30 to fully open the ir1s and
make visible the display screen 610. The 1ris 1s closed by
operating the 1ris activation motor 660 in the other direction to
cause the sector gear 668 and the moveable shatt 672 to move
from the orientations shown 1n FI1G. 30, to that shown 1n FIG.
29, and finally to that shown 1n FIG. 28 at which point the iris
1s closed.

The 1r1s activation and center rotation can be combined in
various ways to enhance the presentation of the wheel game
involving the 1r1s wheel 600. Starting with the ir1s closed, the
ir1s wheel 600 may be rotated and stopped as 1n the play of a
conventional wheel game to indicate a winning award on one
of the subsegments 606, followed by the ir1s opening, a cel-
cbratory display on the display screen, followed by the clos-
ing of the 1r1s and the awarding of the credits corresponding to
the winning award to the player. The celebratory display may
include a number corresponding to the award amount. The
celebratory display may include colors that complement or
contrast with a color of the winning subsegment 606.

To create additional anticipation for the player, the ir1is may
be opened belore the center rotation of the wheel game to
display on the display screen 610 a pre-game or a multiplier
that will apply to the amount of the indicia on the winming
subsegment 606. The 1r1s may be opened or closed a plurality
ol times before or after the center rotation 1n conjunction with
anticipation producing displays on the display screen 610 that
may, or may not affect the eventual award won by the player.
The display screen 610 may also display a video version of
the wheel game instead of, or 1n conjunction with the center
rotation of the 1r1s wheel 600.

Although the activation assembly 622 shown and
described does not permit the iris activation during center
rotation, minor modifications to the activation assembly 622
could easily permait this, such as having independent motors
tor both the 1nner ring drive gear 664 and the outer ring drive
gear 674.

Since the center rotation and the iris activation of the 1ris
wheel 600 does not involve the rotation of any active conduc-
tors or magnetic fields, the iris wheel 600 does not produce
additional problematic EM radiation beyond that produced
by the stationary motors 638 and 660. The 1r1s wheel 600 thus
provides an advantageous enhancement to the traditional
wheel game 1n the form of a pleasing visual effect of the ir1s
actrvation without the drawbacks of additional EM radiation.

Expand Wheel

A fifth embodiment of the improved wheel device 1s
described below as expand wheel 700 with reference to FIGS.
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31A, 31B and 32-40. The expand wheel 700 1s characterized
as having both a contracted state (shown 1n FIG. 31A) and an
expanded state (shown in FIG. 31B). A plurality of wedge-
shaped segments 702 are positioned adjacent to one another
in the contracted state with each segment 702 positioned
adjacent to a center of the expand wheel 700. The segments
702 are each partitioned into multiple sub-segments 704
(shown 1n FIG. 32) each having indicia 706 printed or formed
thereon 1ndicating an award amount associated with the sub-
segment 704. In the expanded state of the expand wheel 700,
the segments 702 are separated from adjacent segments 702
by a gap piece 708 and are also displaced away from the
center of the expand wheel 700 as shown 1 FIG. 31B. In the
center of the expand wheel 700 1n the expanded state 1s a star
piece 710. Both the gap pieces 708 and the star piece 710 may
also have award 1ndicia 706 formed thereon.

There are two major structures that facilitate the transition
between the contracted state and the expanded state of the
expand wheel 700. The first of these structures 1s track struc-
ture 712 shown 1n FIG. 33. The second of these structures 1s
link activation structure 714 shown in FIG. 34.

Track structure 712 includes a flat circular base 716 from
which a hollow shait 718 centrally protrudes in the distal
direction. An inwardly toothed ring gear 720 protrudes dis-
tally from an outer periphery of the circular base 716. The
hollow shatt 718 1s for connection to a bearing attached to the
EGM or top box and bears the weight of the rotating parts of
the expand wheel 700. A rotation motor 722 rigidly attached
to the EGM has a drive gear 724 that meshes with the ring gear
720 (FIG. 30). Operation of the motor 722 causes the center
rotation ol the expand wheel 700. Extending proximally from
the circular base 716 are four support posts 726 that connect
a spoke wheel 728 to the circular base 716. The spoke wheel
728 has a relatively thin cross section, 1s circular 1n shape and
has plurality of triangularly shaped cutouts 730 spaced
around an outer periphery of the spoke wheel 728. Both the
circular base 716 and the spoke wheel 728 are centered upon
and oriented perpendicular to the central axis of the expand
wheel 700.

The triangularly shaped cutouts 730 of the spoke wheel 728
define a plurality of gap piece runways 732 which are alter-
nately mterspersed with a plurality of segment runways 734.
Formed within each of the gap piece runways 732 1s a gap
piece track 736. Formed within each of the segment runways
734 1s asegment track 738. The tracks 736 and 738 are formed
in an outer portion of the spoke wheel 728. Extending both
inwardly and distally a short distance from an outer portion of
cach gap piece runway 732 1s a gap piece lift ramp 740. An
expand motor 742 (FI1G. 34) 1s centrally positioned on the
proximal side of the circular base 716. A keyed shait 744
extends proximally from the expand motor 742 along the
center axis of the expand wheel 700. Extendable from within
the keyed shatt 744 1s star lift post 746. A center hole 748 1s
formed within the spoke wheel 728 1n X-axis alignment with
the star lift post 746.

The link activation structure 714 has a circular shape with
a relatively thin cross-section and 1s also orientated perpen-
dicular to and centered upon the central axis of the expand
wheel 700. The link activation structure 714 1s positioned in
between the circular base 716 and the spoke wheel 728, as
shown 1n FIG. 34. Four arc shaped cutouts 750 formed 1n the
link activation structure 714 align with the four support posts
726 that connect the circular base 716 to the spoke wheel 728.
The four support posts 726 each pass through a separate one
of the arc shaped cutouts 750. A keyed center hole 752 is
formed 1n the center of the link activation structure 714 and
matches a cross-sectional shape of the keyed shaft 744. The
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keyed shait 744 fits snugly within the keyed center hole 752.
Operation of the expand motor 742 causes the keyed shait 744
and the spoke wheel 728 to rotate relative to the track assem-
bly 712. The degree of relative rotation between the link
activation structure 714 and the track structure 712 1s limited 5
by the relatively short lengths of the arc shaped cutouts 750.

A plurality of link posts 754 extend proximally from an
outer periphery of the link structure 714. The link posts 754
cach have a base portion 756 and a reduced radius portion 758
at the proximal-most portion of the link posts 754. A ledge 10
760 defines the boundary between the base portion 756 and
the radius portion 758. One of a plurality of C-shaped links
762 1s rotationally attached to each of the link posts as shown
in FIGS. 36 and 37. Each link 762 has a link post hole 764
(FIG. 35D) formed 1n one end of the link 762 that fits over the 15
reduced radius portion 758 of one of the link posts 754 such
that the link 762 abuts against the ledge 760. The reduced
radius portion 756 of each link post 754 1s slightly more
proximal than a proximal most surface of the spoke wheel
728. This allows clearance for each link 762 to move over the 20
corresponding runway 732 or 734 as the link 762 rotates
about the link post 754 to which the link 762 1s rotationally
attached, as can be understood from FIGS. 36 and 37.

Each of the links 762 (FIG. 35D) 1s further connected to
either one of the segments 702 (FIG. 35B) or one of the gap 25
pieces 708 (FI1G. 35C). Each of the segments 702 and the gap
pieces 708 has an outer guide pin 766 and an inner guide pin
768 extending in the distal direction. A guide pin hole 770
(FIG. 35D) 1s formed 1n the other end of each of the links 762.
Each of the outer guide pins 766 1s positioned within both a 30
corresponding one of the guide pin holes 770 of one of the
links 762 and also a corresponding one of the tracks 736 or
738. Each of the inner guide pins 768 1s also positioned within
the same one of the tracks 736 or 738 as the corresponding
outer guide pin 766. Relative rotation of the spoke wheel 728 35
with respect to the link activation structure 714 caused by the
expand motor causes the links 762 to move the attached outer
guide pins 766 along the respective tracks 736 or 738 from an
inner most, or contracted orientation shown in FIG. 36 to an
outer most, or expanded orientation shown in FIG. 37 (only 40
one of the segments 702 and only one of the gap pieces 708
being shown for clarity). Each segment 702 and each gap
piece 708 moves linearly 1n the radial direction as the relative
rotation occurs due to the corresponding pins 764 and 766 of
cach segment 702 or gap piece 708 being positioned within 45
the same one of the plurality of tracks 736 or 738.

The guide pin holes 770 of each of the links 762 has a depth
in the X-axis and has a diameter comparable to the outer guide
pins 766 such that the proximal facing surface of each of the
segments 702 and the gap pieces 708 maintains a desired 50
orientation 1n a plane perpendicular to the central axis. The
distal ends of the outer guide pins 766 and/or the mner guide
pins 768 may have retainers attached thereto (not specifically
shown) on the distal side of the runways 732 and 734 to
prevent the segments 702 and the gap pieces 708 from detach- 55
ing from the spoke wheel 728.

The star piece 710 has a keyed shatt 772 (FIG. 35A) that
extends distally from a center of the star piece 710 and has a
similar non-circular cross-section (not specifically shown) to
that of the center hole 748 of the spoke wheel 728, through 60
which the keyed shaft 772 1s positioned. The keyed shait 772
1s further attached to the star lift post 746. Operation of the
expand motor 742 causes the star piece 710 to either move
distally and be positioned proximate to the spoke wheel 728
(corresponding to the contracted orientation shown 1 FIG. 65
36) or to move proximally and be displaced from the spoke
wheel 728 (corresponding to the expanded orientation shown
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in F1G. 37). Since the keyed shait 772 1s keyed with the center
hole 748 of the spoke wheel 728, the star piece 710 does not
rotate relative to the spoke wheel 728.

A relatively large spacer spring 774 1s positioned on the
outer guide pin 768 of each segment 702 between the segment
702 and the corresponding link 762. The large spacer springs
774 ensure that the segments 702 maintain the same distance
from the spoke wheel 728 at all times, whether or not the
expand wheel 1s 1n the contracted orientation or the expanded
orientation. A relatively small spacer spring 776 1s positioned
on the outer guide pin 768 of each of the gap pieces 708
between the gap piece 708 and the corresponding link 762.
The relatively small spacer spring 776 ensures that the gap
pieces 708 are offset distally from the segments 702 when the
expand wheel 700 1s in the contracted state. As can be under-
stood by mspection of FIG. 36, when the expand wheel 700 1s
in the contracted state, the gap pieces 708 are positioned
behind or distally of the segments 702 and therefore are not
visible to the player.

The gap pieces 708 maintain this distal offset as the gap
pieces 708 move from their inner most orientation towards
their outer most orientation until a distal end of the outer
guide pin 766 of each gap piece 708 comes into contact with
the corresponding gap piece litt ramp 740. The distal end of
the outer guide pin 766 of the gap pieces 708 comes 1nto
contact with the angled proximal facing surface of the corre-
sponding lift ramps 740 so that continued outer movement of
the gap pieces 708 after initial contact with the corresponding
gap piece lift ramp 740 causes the gap pieces 708 to rise up or
move proximally until the gap pieces are flush with the seg-
ments 702, as shown 1n FI1G. 37. Atthe point in time where the
gap pieces 708 start to move proximally due to contact with
the gap piece lift ramps 740, adjacent segments 702 have
moved far enough apart to create the necessary clearance to
allow the gap pieces 708 to fit between the adjacent segments
702.

As can be appreciated by inspection of FI1G. 36, while inthe
contracted orientation, the star piece 710 1s positioned distally
of the gap pieces 708 which in turn are positioned distally of
the segments 702. The expand motor 742 has two functions,
that of rotating the keyed shait 744 and also that of moving the
star 11t post 746 and the attached star piece 710 1n the proxi-
mal direction. The star lift post 746 1s configured to move in
the proximal direction towards the very end of the range of
motion of the keyed shait 744 when rotating towards the
expanded orientation to ensure that the segments 702 and the
gap pieces 708 have moved outwardly enough to avoid inter-
terence by the star piece 710 as the star piece 710 moves inthe
proximal direction.

A top box 778 has a circular open area 780 for housing the
expand wheel 700. The top box 778 contains an indicator
movement mechanism 782 that moves each of three indica-
tors 784 from an inner most position (FIGS. 31 A and 39) to an
outer most position (FIGS. 31B and 40). Each indicator 784
has a distally facing indicator post 786 that i1s constrained
within an indicator post track 788 formed within the top box
778. Each indicator post 786 1s rotationally connected to an
indicator link 790 which 1s further rotationally connected to
an arc link 792. The arc link 792 is positioned within an arc
link track formed in the housing 1s rotatable about the center
axis of the expand wheel 700. An indicator motor 794 1is
coupled to the arc link 792 and causes the arc link 792 to move
to and from an mner most orientation of the indicators 784
(F1G. 39) to an outer most orientation of the indicators 784
(F1G. 40). The coupled connection of the indicators 784 to the
arc link 792 causes the indicators 784 to move between their
inner most orientations (FIG. 31A) and their outer most or1-
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entations (FIG. 31B) 1n conjunction with the corresponding
movement of the arc link 792.

As canbe appreciated by comparison of the distances of the
segments 702 and gap pieces 708 from the center between the
contracted orientation shown in FIG. 36 and the expanded
orientation shown in FIG. 37, the overall diameter of the
expand wheel 700 1s larger when the expand wheel 700 1s 1n
the expanded orientation compared to when the expand wheel
700 1s 1n the contracted orientation. The indicator motor 794
1s operated 1n conjunction with the operation of the expand
motor 742 so that the indicators 784 maintain a similar dis-
tance from the outer periphery of the expand wheel 700
regardless of whether the expand wheel 700 1s 1n the con-
tracted or expanded orientation.

A wheel game utilizing the expand wheel 700 may be
implemented 1n a variety of ways. Indicia 706 on the subseg-
ments 704 may be within a first tier of an award range, while
indicia 706 printed on the gap pieces 708 may fall within a
second, and more lucrative, tier of an award range. Thus, play
of the wheel game may involve center rotation while the
expand wheel 700 1s 1n the contracted state most of the time.
Play of the wheel game may involve the expand wheel 700
expanding to the expanded state, creating or appearing to
create the possibility of winning one of the higher tier awards
printed on the gap pieces 708. Furthermore, the expand wheel
700 may be expanded prior to, during, or after the center
rotation of the expand wheel 700. The play of the wheel game
may be triggered by two different distinct events each causing
play of the wheel game 1n either the contracted orientation or
the expanded orientation. For example, a contracted orienta-
tion scatter symbol appearing during play of the base game
may 1nitiate play of the wheel game 1n the contracted orien-
tation and an expanded orientation scatter symbol appearing,
during play of the base game may itiate play of the wheel
game 1n the expanded orientation.

Some wheel games utilizing the expand wheel 700 may
involve the use of only one of the indicators 784. The 1ndica-
tors 784 may have lighting built-in to indicate whether or not
cach indicator 784 1s active, then only awards corresponding
to the active mdicators 784 are awarded. A version of the
wheel game may 1involve the lights of the indicators 784 being,
l1t 1n sequence after the center rotation, and then randomly
choosing one indicator 784 to remain lit and become the
active indicator 784. Other variations of the wheel game may
involve each indicator 784 corresponding to a different one of
multiple players who jointly participate 1n play of the wheel
game.

The star piece 710 of the expand wheel 700 may be used as
merely a filler component to occupy the space that the seg-
ments 702 and the gap pieces 708 create when the move to the
expanded orientation. In this case, the star piece 710 does not
contribute to the award outcome. Other embodiments of the
expand wheel 700 may mvolve the star piece 710 being par-
titioned 1nto 1ts own subsegments, each potentially having
some elffect on the award outcome, such as by displaying a
multiplier that 1s 1n radial alignment with winning indicia of
a segment subsegment or gap piece. A variation of this type of
enhancement might involve the star piece having the capabil-
ity to rotate with respect to the segments 702 and gap pieces
708 such that multipliers or other game enhancing properties
of the star piece may be associated with different ones of the
indicia printed on the subsegments 704 or the indicia printed
on the gap pieces 708. Of course, such rotation would have to
occur before the star piece 710 1s moved 1nto 1ts proximal
most position 1n the expanded orientation to avoid interfer-
ence with the segments 702 and gap pieces 708.

A variety of different wheel embodiments and wheel
games associated with each wheel embodiment have been
described above. Many of the wheel game 1deas discussed 1n
conjunction with a specific wheel embodiment are applicable
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to the other wheel embodiments. Variations 1in the numbers of
indicators of each wheel embodiment are also contemplated.
Variations in whether the segments of any wheel embodiment
rotate around the center axis while the indicators remain
stationary or whether the indicators rotate around the center
ax1is while the segments remain stationary are contemplated.

Presently preferred embodiments of the invention and

many of its improvements have been described herein with a
degree of particularity. This description 1s of preferred

examples of implementations of the ivention, and is not
necessarily intended to limit the scope of the invention. The
scope of the invention 1s defined by the following claims.

Implementations of the subject matter and the operations
described 1n this specification can be implemented 1n digital
clectronic circuitry, or in computer soitware, firmware, or
hardware, including the structures disclosed 1n this specifica-
tion and their structural equivalents, or 1n combinations of one
or more ol them. Implementations of the subject matter
described in this specification can be implemented as one or
more computer programs, 1.€., one or more modules of com-
puter program instructions, encoded on one or more computer
storage medium for execution by, or to control the operation
of, data processing agent. Alternatively or in addition, the
program instructions can be encoded on an artificially-gen-
crated propagated signal, e.g., a machine-generated electri-
cal, optical, or electromagnetic signal, that 1s generated to
encode information for transmission to suitable recerver
agent for execution by a data processing agent. A computer
storage medium can be, or be included 1n, a computer-read-
able storage device, a computer-readable storage substrate, a
random or serial access memory array or device, or a combi-
nation of one or more of them. Moreover, while a computer
storage medium 1s not a propagated signal, a computer stor-
age medium can be a source or destination of computer pro-
gram 1nstructions encoded 1n an artificially-generated propa-
gated signal. The computer storage medium can also be, or be
included 1n, one or more separate components or media (e.g.,
multiple CDs, disks, or other storage devices). Accordingly,
the computer storage medium may be tangible and non-tran-
s1tory.

The operations described in this specification can be imple-
mented as operations performed by a data processing agent
on data stored on one or more computer-readable storage
devices or recetved from other sources.

The term “client or “server” include all kinds of agent,
devices, and machines for processing data, including by way
of example a programmable processor, a computer, a system
on a chip, or multiple ones, or combinations, of the foregoing.
The agent can include special purpose logic circuitry, €.g., an
FPGA (field programmable gate array) or an ASIC (applica-
tion-specific integrated circuit). The agent can also include, in
addition to hardware, code that creates an execution environ-
ment for the computer program in question, €.g., code that
constitutes processor firmware, a protocol stack, a database
management system, an operating system, a cross-platform
runtime environment, a virtual machine, or a combination of
one or more of them. The agent and execution environment
can realize various different computing model infrastruc-
tures, such as web services, distributed computing and gnd
computing infrastructures.

A computer program (also known as a program, software,
soltware application, script, or code) can be written 1n any
form of programming language, including compiled or inter-
preted languages, declarative or procedural languages, and 1t
can be deployed in any form, including as a stand-alone
program or as a module, component, subroutine, object, or
other unit suitable for use 1 a computing environment. A
computer program may, but need not, correspondto afileina
file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored
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in a markup language document), n a single file dedicated to
the program 1n question, or in multiple coordinated files (e.g.,
files that store one or more modules, sub-programs, or por-
tions of code). A computer program can be deployed to be
executed on one computer or on multiple computers that are
located at one site or distributed across multiple sites and
interconnected by a communication network.

The processes and logic flows described 1n this specifica-
tion can be performed by one or more programmable proces-
sOors executing one or more computer programs to perform
actions by operating on input data and generating output. The
processes and logic tlows can also be performed by, and agent
can also be implemented as, special purpose logic circuitry,
¢.g., an FPGA (field programmable gate array) or an ASIC
(application specific integrated circuit).

Processors suitable for the execution of a computer pro-
gram 1nclude, by way of example, both general and special
purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will
receive instructions and data from a read-only memory or a
random access memory or both. Devices suitable for storing,
computer program instructions and data include all forms of
non-volatile memory, media and memory devices, including,
by way of example semiconductor memory devices, e.g.,
EPROM, EEPROM, and flash memory devices; magnetic
disks, e.g., internal hard disks or removable disks; magneto-
optical disks; and CD-ROM and DVD-ROM disks. The pro-
cessor and the memory can be supplemented by, or incorpo-
rated 1n, special purpose logic circuitry.

While this specification contains many specific implemen-
tation details, these should not be construed as limitations on
the scope of any mmventions or of what may be claimed, but
rather as descriptions of features specific to particular imple-
mentations of particular inventions. Certain features that are
described 1n this specification 1n the context of separate
implementations can also be implemented in combination 1n
a single implementation. Conversely, various features that are
described in the context of a single implementation can also
be implemented 1n multiple implementations separately or in
any suitable subcombination. Moreover, although features
may be described above as acting 1n certain combinations and
even 1itially claimed as such, one or more features from a
claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed to
a subcombination or variation of a subcombination.

Similarly, while operations are depicted 1n the drawings 1n
a particular order, this should not be understood as requiring
that such operations be performed 1n the particular order
shown or 1n sequential order, or that all 1llustrated operations
be performed, to achieve desirable results. In certain circum-
stances, multitasking and parallel processing may be advan-
tageous. Moreover, the separation of various system compo-
nents in the implementations described above should not be
understood as requiring such separation 1n all implementa-
tions, and it should be understood that the described program
components and systems can generally be integrated together
in a single software product or packaged into multiple sofit-
ware products.

It should further be noted that for purposes of this disclo-
sure, the term “couple” means the joining of two members
directly or idirectly to one another. Such joining may be
stationary in nature or moveable 1n nature and/or such joining
may allow for the flow of fluids, electricity, electrical signals,
or other types of signals or communication between the two
members. Such joiming may be achieved with the two mem-
bers or the two members and any additional intermediate
members being integrally formed as a single unitary body
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with one another or with the two members or the two mem-
bers and any additional intermediate members being attached
to one another. Such joining may be permanent 1n nature or,
alternatively, may be removable or releasable in nature.

Thus, particular implementations of the subject matter
have been described. Other implementations are within the
scope of the following claims. In some cases, the actions
recited 1n the claims can be performed 1n a different order and
still achieve desirable results. In addition, the processes
depicted 1n the accompanying figures do not necessarily
require the particular order shown, or sequential order, to
achieve desirable results. In certain implementations, multi-
tasking or parallel processing may be utilized.

What 1s claimed 1s:

1. An electronic gaming machine comprising:

a cabinet;

a display coupled to the cabinet;

a wheel assembly coupled to the cabinet, the wheel assem-
bly comprising:

a hub having a central axis,

a containment chassis surrounding a circumierence of
the hub, the containment chassis centered around the
central axis,

a plurality of wheel segments positioned radially around
the circumierence of the hub between the hub and the
containment chassis, each wheel segment having a
relatively long length between the hub and the con-
tainment chassis and having a relatively shorter vari-
able width transverse to the length, the variable width
widening further from the hub, each wheel segment
rotatable about a wheel segment axis which extends
through each wheel segment along the length of the
wheel segment, and

an indicator for indicating a wheel segment of the plurality
of wheel segments,

wherein the hub, the containment chassis, and the plurality
of wheel segments are configured to rotate about the
central axis together as a unit;

a controller configured to control the rotation of the hub,
the containment chassis, and the plurality of wheel seg-
ments about the central axis, the controller 1s further
configured to control the rotation of the plurality of
wheel segments about the plurality of wheel segment
axes; and

a processor communicatively coupled to the display and
the controller, wherein the processor 1s configured to
provide game play of a wager-based game to a player,
display gaming information to the player through the
display, detect a trigger event during game play of the
wager-based game, and 1nstruct the controller to cause
rotation of the hub, the containment chassis, and the
plurality of wheel segments about the central axis and/or
rotates the plurality of wheel segments about the plural-
ity of wheel segment axes to indicate an outcome via the
indicator 1n response to the detected trigger event.

2. The gaming machine of claam 1, wherein the wheel
assembly further comprises a stationary outer {frame sur-
rounding a circumierence of the containment chassis.

3. The gaming machine of claim 2, wherein the indicator 1s
coupled to the stationary outer frame.

4. The gaming machine of claim 1, wherein each wheel
segment of the plurality of wheel segments has an inner end
and an outer end, wherein the inner end comprises a first shaft
and the outer end comprises a second shait, wherein the first
shaft 1s recerved 1n an opening of the hub and the second shaft
1s recerved 1 an opening of the containment chassis.
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5. The gaming machine of claim 4, wherein the first shaft
and the second shait are each centered along the correspond-
ing wheel segment axis of the plurality of wheel segment
axes.

6. The gaming machine of claim 4, wherein the wheel
assembly further comprises a wheel segment rotation mecha-
nism coupled to each first shaft of the plurality of wheel
segments, wherein the wheel segment rotation mechanism 1s
configured to rotate each of the plurality of wheel segments at
the same time.

7. The gaming machine of claim 6, wherein the wheel
segment rotation mechanism 1s housed within the hub.

8. The gaming machine of claim 6, wherein each of the first
shafts are threaded, wherein the wheel segment rotation
mechanism 1ncludes a pinion gear, and wherein the pinion
gear meshes with the threading of each of first shatts.

9. The gaming machine of claim 1, wherein each of the
plurality of wheel segments has a plurality of faces which
may alternately face proximally depending upon the degree
of rotation of each wheel segment about its corresponding
wheel segment axis.

10. The gaming machine of claim 9, wherein the plurality
of faces 1s three faces such that a cross-section of each of the
plurality of wheel segments 1s generally shaped like an equi-
lateral triangle.

11. The gaming machine of claim 9, wherein each of the
plurality of faces of the individual wheel segment corre-
sponds to a different tier of award.

12. The gaming machine of claim 11, wherein the faces of
cach wheel segment corresponding to the same tier of award
all face proximally at the same time.

13. The gaming machine of claim 9, further comprising
indicia representing an award formed on a plurality of faces of
the plurality of wheel segments.

14. The gaming machine of claim 1, wherein the wheel
assembly 1s coupled to the cabinet at a position above the
display.

15. The gaming machine of claim 1, wherein the display 1s
a first display, and wherein the gaming machine further com-
prises a second display coupled to the cabinet at a position
between the wheel assembly and the first display.

16. The gaming machine of claim 1, wherein the trigger
event may be one of a plurality of different types of trigger
events, and whether or not each of the wheel segments rotates
about the corresponding wheel segment axes depends on the
type of trigger event.

17. The gaming machine of claim 1, wherein the trigger
event causes both the plurality of wheel segments to rotate
about the center axis and each wheel segment to rotate about
its corresponding wheel segment axis.

18. A wheel assembly for a gaming machine, the wheel
assembly comprising:

a hub having a central axis;

a containment chassis surrounding a circumierence of the

hub, the containment axis centered around the central
axis;
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a plurality of wheel segments positioned radially around
the hub between the hub and the containment chassis,
cach wheel segment having a relatively long length
between the hub and the containment chassis and having
a relatively shorter variable width transverse to the
length, the variable width widening further from the hub,
cach wheel segment rotatable about a wheel segment
ax1s which extends through each wheel segment along
the length of the wheel segment;

a stationary outer frame surrounding a circumierence of
the containment chassis; and

an indicator coupled to the stationary outer frame, the
indicator configured to indicate a wheel segment of the
plurality of wheel segments;

wherein the hub, the containment chassis, and the plurality
of wheel segments are configured to rotate with respect
to the stationary outer frame about the central axis
together as a unit; and

wherein the hub, the containment chassis, and the plurality
of wheel segments are configured to rotate about the
central axis independent of rotation of the plurality of
wheel segments about the plurality of wheel segment
axes.

19. The wheel assembly of claim 18, wherein each wheel
segment of the plurality of wheel segments has an inner end
and an outer end, wherein the inner end comprises a first shaft
and the outer end comprises a second shaft, wherein the first
shaft 1s received 1n an opening of the hub and the second shait
1s recerved 1n an opening of the containment chassis.

20. The wheel assembly of claim 19, wherein the first shaft
and the second shait are each centered along the wheel seg-
ment axis of the plurality of wheel segment axes.

21. The wheel assembly of claim 19, further comprising a
wheel segment rotation mechanism coupled to each first shaft
of the plurality of wheel segments, wherein the wheel seg-
ment rotation mechanism 1s configured to rotate each of the
plurality of wheel segments at the same time.

22. The wheel assembly of claim 21, wherein the wheel
segment rotation mechanism 1s housed within the hub.

23. The wheel assembly of claim 21, wherein each of the
first shafts are threaded, wherein the wheel segment rotation
mechanism 1ncludes a pimion gear, and wherein the pinion
gear meshes with the threading of each of first shatts.

24. The wheel assembly of claim 19, wherein each wheel
segment has a plurality of faces, wherein each of the plurality
ol faces extends between the inner end and the outer end of
cach an individual wheel segment.

25. The wheel assembly of claim 24, wherein the plurality
ol faces 1s three faces such that a cross section of each of the
plurality of wheel segments 1s generally shaped like an equi-
lateral triangle.

26. The wheel assembly of claim 24, wherein each of the
plurality of faces of the individual wheel segment corre-
sponds to a different tier of award.
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